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INTRODUCTION
Positive effects? Negative effects? Or are there any effects at all? Productivity spillover effects from foreign direct investment (FDI) constitute one of the most debated issues in the literature on potential impacts of FDI. The topic is relevant in several aspects. One main -if not the most important -aspect is that FDI is not only seen as a source of capital but is also believed to foster economic growth and to make a contribution to the development process by bringing new technologies and knowledge to FDI host countries. In this regard, it is assumed that some of the technologies and the know-how located in the affiliates of multinational enterprises (MNEs) diffuse or -as in common parlance of the literature (for instance, Görg & Greenaway, 2004; Smeets, 2008) -"spill over" to other host country firms and affect their productivity levels positively. This is why the governments of many developed and developing countries make considerable efforts to attract FDI inflows. However, theoretical considerations also conceive negative spillovers. The question arises as to which effect is predominant and whether an economy ultimately benefits from externalities in form of spillover effects, is affected adversely or remains unaffected. Therefore, the topic at hand is also highly relevant from the development policy angle.
Although there exists already a vast literature in this field, the understanding of some issues is relatively limited, especially when it comes to comparable firm-level analyses across (developing) countries. In this study, I employ comparable survey data taken from the Enterprise Surveys provided by the World Bank (World Bank, 2011) and build a firmlevel panel data set which covers establishments 1 from ten Latin American economies. I use the firm characteristics to construct two indicators that measure foreign presence 2 in an industry sector as well as in a region and estimate potential intra-industry and intraregional productivity spillovers across Latin American economies.
Theoretically, technology and knowledge are transferred to firms in FDI host countries through various channels. As for some of these transmission channels there are plausible considerations for both positive and negative impacts, the net effect depends on what influence dominates. Regarding the existing literature, the results on the outcome of spillover effects are mixed which is also documented in some surveys and meta-analyses on this topic (for instance, Blomström & Kokko, 1998; Görg & Strobl, 2001; Görg & Greenaway, 2004) . Görg & Strobl (2001) point out that the inconclusive results stem largely from methodological problems. In particular, they emphasize that the results of studies based on cross-sectional data are biased whereas analyses resting upon panel data come up with more accurate findings. Furthermore, Javorcik (2004) summarizes that positive spillover effects are mainly found for industrialized countries, while the outcome for developing countries is more pessimistic. For instance, Aitken & Harrison (1999) and Waldkirch & Ofosu (2010) show negative productivity spillovers at the firm-level for Venezuela and Ghana, respectively. However, most of the previous studies focus on one particular country. Although it is explicitly suggested to examine FDI spillovers in a multicountry analysis (Javorcik, 2008) , only few investigations attempt to consider more 1 Throughout this paper, "establishments" refers to "firms". I use both terms synonymously.
2 "Foreign presence" refers to the "presence of FDI". I use both terms interchangeably throughout this paper.
than one economy (for instance, Konings, 2001; Yasar & Morrison Paul, 2007) . This shortcoming is mainly due to the lack of comparable (firm-level) data. Accordingly, the comparison of findings from different economies is very difficult and the investigation related to a set of countries is in most cases not possible.
Against this background, I contribute to the existing literature in several respects. First, I employ comparable survey panel data on the firm-level from ten Latin American (developing) countries in order to estimate productivity spillover effects from FDI. More precisely, I measure foreign presence at the sectoral and at the regional level, and assess the impact of both measures on manufacturing firms' total factor productivity (TFP) levels as an average effect for all included economies. In this regard, I particularly analyze the effect on domestic firms. Second, I investigate what kind of ownership structure (within the FDI projects) induces spillover effects. That is, I consider the ownership structure of a MNE's affiliate and differentiate between foreign presence in terms of minority and majority owned foreign firms as well as partly and wholly owned foreign establishments. Third, I estimate the spillovers for each country separately and compare the outcomes for the ten Latin American economies.
Latin America portrays an interesting case as the findings from different firm-level country studies are mixed. For example, Aitken & Harrison (1999) find negative spillovers for Venezuela, while Kokko et al. (2001) show positive effects for Uruguay. Furthermore, to the best of my knowledge, there exists no panel analysis that covers firm-level spillover effects for various Latin American economies to date.
In my study, I focus on intra-industry (also referred to as "horizontal") and regional spillovers as I understand spillovers as externalities. Various studies on this topic take also inter-industry ("vertical") spillovers into account which arise through forward and backward linkages between firms from different industry sectors. However, it is debatable whether the term vertical spillover effects is accurate. Smeets (2008) argues that empirical studies on vertical FDI spillovers actually measure technology and knowledge transfer rather than technology and knowledge spillovers. Following this argument, these effects are most likely not externalities or spillovers, respectively. Hence, I do not explicitly consider vertical measures in the following analysis. 3
My empirical findings suggest that there are negative productivity spillover effects from the presence of FDI in an industry sector across developing countries in Latin America. Furthermore, I find that the negative intra-industry spillover is caused by wholly owned foreign affiliates. The country-specific investigation indicates that the spillover effects differ between the considered economies with a tendency that the presence of FDI in a sector (region) has a negative (positive) impact.
The remainder of the paper is structured as follows. In the next section, I provide some principles. I discuss theoretical issues on spillover transmission channels as well as rele-3 Please note that a strict separation of horizontal and vertical spillovers is difficult in the empirical analysis. I compute the measure of foreign presence in a sector on the basis of two-digit industry codes. Consequently, some spillovers may not be purely horizontal. However, the analysis mainly captures horizontal effects. Moreover, I implicitly account for some vertical spillovers by applying a regional measure. It is calculated based on the presence of FDI in a country region no matter in which industry the firms with a foreign ownership are active.
vant aspects of the related empirical literature. Thereafter, I explain the data preparation and provide a description of the data sample in Section 3. After describing the empirical methodology in Section 4, I present and discuss the empirical results in Section 5, and end the paper with concluding remarks in Section 6.
THEORETICAL ISSUES AND RELATED LITERATURE
According to Helpman et al. (2004) only the most productive firms engage in FDI projects. These MNEs possess productivity advantages over domestically oriented firms due to "some ownership-specific assets in knowledge, technology, organization, management, or marketing skills" (Blomström & Kokko, 2003, p.4) . By entering a foreign market through FDI, MNEs transfer some superior knowledge and technology to their affiliates. It is assumed that some of these assets spill over to other (domestic and foreign) firms in the host country.
Theoretically, horizontal productivity spillovers are expected to work through four main channels -demonstration, competition, trade, and labor mobility (for instance, Görg & Greenaway, 2004; Damgaard, 2011) . Although positive spillovers are anticipated, the resulting effect is a priori ambiguous, as there are also negative externalities conceivable for local firms in the host countries. First, the demonstration effect works through the imitation of technologies and skills. In this regard, domestic firms can benefit from observing and imitating some innovative managerial structures or advanced production strategies which are likely to boost their productivity (Das, 1987; Wang & Blomström, 1992) . Second, the competition effect is either positive or negative. Due to the entry of MNEs in a host country market the level of competition increases. In order to compete with the new rivals, domestic firms are forced to act and produce more efficiently which leads to a rise in their productivity levels. On the other hand, the presence of MNEs may reduce the scale of some firms already serving the host country market. Ultimately, some firms may even be forced to exit the market as they cannot compete at all (Wang & Blomström, 1992; Glass & Saggi, 2002) . Third, regarding the labor mobility channel, positive knowledge spillovers occur through the migration of workers from MNEs to other firms. In this case, potential state-of-the-art know-how and managerial skills are transmitted to (domestic) firms in the host country. In contrast, highly skilled workers might have an incentive to migrate from domestic firms to MNEs because the latter tend to pay higher wages. Consequently, domestic firms lose some amount of their human capital and thus, incur productivity losses (Fosfuri et al., 2001; Glass & Saggi, 2002) . Fourth, spillovers may occur through the trade channel. Generally, MNEs also serve foreign markets through exports. Due to experiences in this field, they have advanced export strategies and networks. As many MNEs pursue to export through their affiliates, they establish distribution networks and trade infrastructure in host countries. In this context, local firms can benefit in several aspects and improve their productivity. For instance, they can imitate export strategies or use the trade infrastructure to engage in exporting. Nonetheless, there are also probable negative impacts to consider. A crowding out of domestic suppliers due to substitutes from foreign suppliers is possible, as MNEs might purchase their inputs from suppliers resided in other countries instead of buying intermediates from local firms (Aitken & Harrison, 1997; Greenaway et al., 2004) .
Moreover, it is assumed that the four transmission channels are linked to geography, that is, spillovers occur due to spatial proximity to MNEs. For instance, it is argued that the factor labor is relatively immobile, which implies that spillovers through worker mobility occur mainly in the same region (Smeets, 2008) .
The ownership structure also plays a role when it comes to the determining factors of spillovers. When engaging in an FDI project, MNEs face a trade-off which depends on the extent of the technology/knowledge transfer to its affiliate and the potential leakage of productivity advantages within joint ventures (Müller & Schnitzer, 2006) . In order to prevent the leakage of technology/knowledge advantages, MNEs might choose larger ownership shares or even the wholly owned option, where they internalize most of their technology/knowledge and reduce potential spillovers.
The empirical evidence on productivity spillover effects is mixed. This applies to developed as well as developing countries and is also documented in several surveys and metaanalyses on this topic (for instance, Blomström & Kokko, 1998; Görg & Greenaway, 2004) . Haddad & Harrison (1993) use panel data from Morocco. They find no evidence for horizontal spillovers, although domestic firms operating in sectors with higher foreign presence have higher productivity levels. In line with that, Javorcik (2004) also finds no intra-industry spillovers from FDI at the firm-level in Lithuania. Bwalya (2006) investigates potential spillover effects on firms in Zambia and shows that there is little evidence for positive intra-industry spillovers. Furthermore, his results suggest that there are positive effects at the regional level. Due to proximity to MNEs domestic firms are affected positively in manufacturing industries. Waldkirch & Ofosu (2010) employ panel data of manufacturing firms in Ghana. They report that foreign presence in a sector has a significant negative effect on domestically-owned firms, but a positive effect on foreign-owned plants. Turning to studies that cover Latin American countries the picture is similar -that is, the results are mixed. Aitken & Harrison (1999) apply panel data for Venezuela and conclude that there is a negative effect from foreign presence on the productivity of domestic firms, whereas Kokko et al. (2001) find evidence for positive spillovers in their cross-sectional study for Uruguay. A more recent study by Kugler (2006) reports no evidence for intra-industry spillovers in Colombia.
Studies that take the ownership structure into account show similarly mixed results. Blomström & Sjöholm (1999) find positive spillovers for Indonesian firms and these effects arise from minority as well as from majority owned foreign firms. They conclude that the ownership structure does not determine the spillover effects. By contrast, Javorcik & Spatareanu (2008) show that the ownership type of FDI projects affects spillover effects in Romania, that is, horizontal spillovers are larger if induced by wholly owned foreign affiliates compared to spillovers that arise from the presence of partially owned foreign affiliates.
Finally, the literature comes up with some general suggestions for further empirical research. First, Görg & Strobl (2001) emphasize using plant-level panel data to account for firm heterogeneity in order to overcome the self-selection problem 4 and thus, to obtain more accurate results. Second, Javorcik (2008) suggests employing cross-country firmlevel panel data. I follow these two proposals and create a plant-level panel data set using comparable survey data from manufacturing industries in ten Latin American countries. This opportunity may provide new insights with regard to a simultaneous analysis of a considerable part of the developing world as well as a comparison of FDI spillovers be-tween countries. Moreover, I also consider the ownership structure as a determinant of horizontal spillovers and analyze whether particular ownership shares of FDI projects induce the effects.
Few studies conduct a cross-country firm-level analysis related to FDI spillovers. Konings (2001) as well as Barrios et al. (2004) investigate efficiency spillovers in each case for three European economies. Konings (2001) finds negative spillovers to domestic firms in Bulgaria and Romania but no effect to establishments in Poland. Whereas Barrios et al. (2004) find evidence for positive effects on firms in Spain as well as in Ireland. Yasar and Morrison Paul (2007) investigate intra-industry spillover effects from FDI for five transition countries. They make use of World Bank firm-level data for Poland, Moldova, Tajikistan, Uzbekistan, and the Kyrgyz Republic. Their results indicate that domestic firms are positively affected by the presence of MNEs in a sector on average across these five countries. Tondl & Forneo (2010) come close to my approach and analyze sectoral spillover effects for 14 Latin American economies. They find evidence for positive horizontal spillovers. However, there is a crucial difference to my work as their study is based on aggregated industry data. In conclusion, I can say that some approaches are close to mine; nevertheless, there are distinctive differences to each of those studies which ensure the uniqueness of the analysis at hand.
SAMPLE CONSTRUCTION AND DATA DESCRIPTION
The data is taken from the Enterprise Surveys provided by the World Bank (World Bank, 2011) . The selected sample covers ten Latin American countries (Argentina, Bolivia, Chile, Colombia, Ecuador, Guatemala, Panama, Paraguay, Peru, and Uruguay) and provides firm-level information for the years 2006 and 2010.
I construct the sample from separate panel datasets for each of the aforementioned countries. The original datasets cover firms from manufacturing, retail, and services industries. I am able to match the firm-level data of those countries as each dataset contains the same relevant and applied information of a firm for the same time periods. In this regard, the World Bank uses standardized questionnaires for all interviewed firms in Latin American countries in order to collect comparable firm-level information. In the analysis, however, I use a reduced sample of the data. I exclude those firms from the sample that were interviewed in only one of the two years, as I intend to perform a panel analysis. Also, all firms belonging to the retail or services industries are excluded from the analysis. 5 Finally, the sample includes 1,584 firms from different manufacturing sectors.
With respect to the following analysis, a global adjustment of the data is necessary. All monetary values from the original datasets are given in local currency units (LCUs). For standardization, I convert those values into U.S. dollars and thereafter, I deflate them by using the GDP deflator (in U.S. dollars with 2006 as the base year). 6
Turning to the description of the data, Tab. 1 illustrates the number of firms that are located in each country and how these firms are distributed over the manufacturing sectors.
A closer look at the distribution of the firms across industries is in so far relevant as the study investigates intra-industry spillovers and, therefore, two measures of principal interest of the following empirical analysis -firm-level productivity and the measure for foreign presence in an industry -are calculated separately for each industry sector. Beginning with the number of firms interviewed in each economy, Argentina is the country with the highest number of establishments (375 firms which is 24 percent of the total sample). In contrast, the country with the lowest number of firms in the survey sample is Guatemala where 47 firms (about three percent of the total sample) were interviewed. In total (across all countries), the two predominant sectors of the survey sample are the "Food" and the "Textiles & Garments" sector. The former corresponds to the International Standard Industrial Classification (ISIC) 15 and the latter to ISIC 17 and 18. More than half of all firms (i.e. 896 of 1,584) are active in those industries. This holds also for most of the countries except for Chile, Ecuador and Paraguay where the firms are distributed differently. In Chile and Paraguay firms from "Chemicals, Rubber & Plastics" industries are more represented. Furthermore, the sector "Fabricated Metals & Machinery" (ISIC 28 5 This exclusion is due to the fact that quantifying the effect of foreign presence on firms' productivity levels is based on estimating a common -"Solow-style" -production function which holds in particular for firms from manufacturing industries, but is more complicated with respect to firms from the retail sector or services industries. Furthermore, the exclusion of retail firms is also reasonable in the present case as there is a large number of missing values in the variables within the first wave of the data collection process regarding retail firms.
6
The definition of the exchange rate and the corresponding values for all countries are stated in the appendix (see Tab. 9). and 29) plays a major role in Chile as well as in Argentina where in each country one quarter of all firms belong to those industries. 85 percent of all firms from ISIC 28 and 29 in the Latin American economies are located in Chile or Argentina. Overall, few establishments are active in industries of "Non-metallic & Basic Metal Products" (ISIC 26 and 27). Finally, "Other Manufacturing" includes firms from "Electronics" (ISIC 31) and firms which could not be exactly matched to an industry category. Having reviewed the industry structure of the firms within the countries, I turn to Tab. 2 that describes the presence of foreign ownership within the sample for each of the two years given by the share of firms which are partly or fully foreign owned in each country. Column (1) refers to establishments that have a foreign ownership at all (one percent or more 7 ), column (2) covers firms that are majority foreign owned (51 percent or more), and column (3) depicts the share of fully foreign owned establishments (100 percent). Regarding the total sample over all countries, the share of (partly and fully) foreign owned establishments does not vary from one period to the other and stays at 10.92 percent in column (1). In columns (2) and (3) the structure of foreign ownership changes very slightly from 2006 to 2010. The share of firms that are foreign owned by 51 percent or more, as well as the part that covers only fully foreign owned firms, decreases from 8.21 percent to 7 There is no firm within the sample that has a foreign ownership share between zero and one percent in any of the two years. Moreover, all firms have integer percentage values with respect to the foreign ownership share.
8.14 percent and from 6.44 percent to 5.93 percent, respectively. This indicates a small tendency towards disinvestments between 2006 and 2010, which might reflect reactions of foreign investors caused by the financial crisis beginning in that period.
Looking at the countries separately, the picture is somehow mixed. In the economies of Bolivia, Chile, Ecuador, Guatemala, Panama, and Peru, the share of all partly and fully foreign owned establishments increases as can be seen in column (1) -whereas in Argentina, Colombia, Paraguay, and Uruguay the share decreases. The share of fully foreign owned firms only increases in Guatemala and Peru, while it remains at the same level or decreases in the other economies. However, considering the number of interviewed firms within each country given in Tab. 1, the change of the share of foreign owned firms over time appears to be relatively moderate as it is driven by few establishments. 
ECONOMIC MODEL AND EMPIRICAL METHODOLOGY
The aim of this paper is to assess the impact of multinational activity on firms' productivity levels in Latin America. In order to analyze this effect, I derive an econometric model where TFP is dependent on firm characteristics and two different spillover measures. In a first step, I calculate TFP, that is, I estimate a production function and use the resulting coefficients corresponding to the firms' inputs to compute a firm's TFP. In a second step, I set up the estimation equation.
The starting point is a standard Cobb-Douglas production function with constant returns to scale which is based on the seminal work by Solow (1957) and stated in equation (1) = (1) where the dependent variable Y is the output which is defined as total annual sales of a firm i that is active in sector j and resided in country c at time t. MAT, LAB and CAP represent materials, labor, and capital, respectively, which are a firm's inputs used in the production process. The costs of raw materials and intermediate goods reflect the materials measure. Labor is defined as total labor costs and capital is measured by the costs for the establishment to re-purchase all of its machinery, vehicles, equipment, land, and buildings. 8 Finally, A is the Hicksian neutral efficiency level of a firm which is defined as TFP as it affects all factors' marginal product at the same time. Taking the natural logarithm of equation (1) leads to a production function in linear form:
where β 0 is the average efficiency level across firms, sectors, countries and over time (Van Beveren, 2012) . The residual term ε ijct represents the firm-specific TFP at time t which cannot be observed by the researcher but (at least) partly by the decision makers within the firm. Consequently, firm decisions on factor inputs can be changed due to given efficiency levels. This implies that the factor inputs are dependent on TFP or the residual term, respectively, and therefore correlated with each other. This issue of endogeneity is well-known in the literature and common as the so-called simultaneity problem (for instance, Griliches & Mairesse, 1995; De Loecker, 2007) . Ignoring this fact would lead to biased estimates of the input coefficients using the ordinary least squares (OLS) technique.
To address this issue, firstly, I split the residual term into two components (εijct = γijct + uijct) where the first part γijct can be observed by the firm and thus, is correlated with the inputs. The second part uijct is a random term which cannot be observed by the firm and, therefore, is assumed to be independent as well as identically distributed. Secondly, I impose a further (and stronger) assumption on the first term γijct, namely, that it is a firm-specific but time-invariant characteristic which leads to the following notation γi (Van Beveren, 2012) . Given these conditions, the fixed-effects (FE) estimator is an appropriate method to obtain unbiased coefficients.
There are further common methods which are used to overcome the simultaneity problem like the semi-parametric estimation algorithms suggested by Olley & Pakes (1996) and Levinsohn & Petrin (2003) . Unfortunately, both strategies do not fit with the data of this study. In short, the reasons are as follows. The Olley-Pakes method makes use of a firm's investments which are strictly required to be positive for all firms -this does not hold for over 30 percent of the observations in the present sample. The Levinsohn-Petrin strategy applies lags of relevant variables. Hence, I cannot apply this method with my panel data which covers only two time periods. However, following Van Beveren (2012), it turned out that the resulting estimates of different estimation techniques -including the FE estimator -are very similar.
A further advantage of the FE estimator in the present case is that it implicitly accounts for industry-and country-specific effects. To account for period shocks, I adjust the econometric model by adding a year dummy (δt) which leads to the following expression ln = + ln + ln + ln + + +
Now, I obtain TFP through estimating the coefficients of equation (3) by applying the FE technique and then predicting the two-component residual (γi + uijct). To account explicitly for industry heterogeneity, I estimate equation (3) for each sector separately. 9 Tab. 3 reports the estimated coefficients of the production function, the first-stage TFP estimation results. Columns (1) to (6) show the estimates for the different industry groups. 10 Overall, the results are mixed, but adequate and comparable to findings of other studies, for instance Görg & Strobl (2005) or Waldkirch & Ofosu (2010) . The coefficient of materials is significant across all industry groups except for column (4). Regarding the estimates for "Non-metallic & Basic Metals" in column (4), only the labor coefficient is significant and, additionally, very large. Consequently, labor seems to be the driving input factor to explain output changes in this industry group. However, the outcome for this sector group is likely to be due to the relatively low number of observations. Turning to the estimates of the capital variable, the coefficients are low and insignificant except for column (2) where it is significant at the five percent level. When applying the FE estimator on Cobb-Douglas production functions, comparable findings of the capital coefficients are frequently observed (Van Beveren, 2012) . In the present case, it is even more difficult to find 9
Estimating TFP for each industry or industry groups separately is reasonable as the estimated coefficients of factor inputs differ significantly across sectors. Therefore, this is a common strategy in the literature (for instance, Görg & Strobl, 2005) .
strong effects for all variables (inputs), as the estimation is based on the within variation of firms calculated from only two time periods.
Tab. 3: First-Stage TFP Estimation
(1) (2) (3) (4) (5) Notes: FE estimation. Dependent variable is the natural logarithm of sales. t-values obtained from robust standard errors in parentheses. *significant at the 10% level; **significant at the 5% level; ***significant at the 1% level.
Having the predicted values of TFP ready, I formulate the econometric model in equation (4) where the logarithm of TFP is dependent on the following variables:
SLijct is a control variable and represents a firm's skilled labor share. It is included to capture productivity differences arising from different compositions of skilled and unskilled production workers. A positive impact is expected as I assume that, on average, higher shares of skilled labor are associated with higher productivity levels. EMPijct is an estab-lishment's amount of total employment and controls for firm size. The expected impact is positive as larger firms tend to be more productive due to economies of scale. I also control for period-and firm-specific effects where the latter is assumed to be time-invariant.
The main variable of interest is FDIsectorjct. It measures the presence of foreign enterprises in sector j (in country c at time t) where firm i is active. The sector categories (j) are based on two-digit ISIC codes. Calculating the foreign ownership share at the sector-level, I follow a common strategy applied by Aitken & Harrison (1999) , for example, where FDIsectorjct is computed as a weighted average of foreign ownership over all firms in a sector j. Particularly, it is weighted by a firm's size measured through total employment (EMPijct). 11 Furthermore, I run the calculation separately for each country c and year t due to the fact that this study employs cross-country panel data.
In equation (5) FDIijct is a firm i's private foreign ownership share at time t, ranging from zero percent (no foreign ownership) to 100 percent (fully foreign owned). As within some sectors (in the ten countries covered in the sample) only a few firms with a foreign ownership are active, one could argue that the measure FDIsector is likely to be driven and dominated by one firm. Consequently, the measure would be biased, at least for that particular firm. To account for this issue, I adjust the measure FDIsector calculated through equation (5) as follows. I subtract the weighted foreign ownership of firm i from the sum in an industry. Equation (6) presents the adjusted intra-industry spillover measure:
The sum over k represents all other firms in the sector of a country where firm i is active. Finally, the coefficient can be interpreted as follows: If foreign presence in sector j in country c increases by one percentage point, TFP will increase or decrease, respectively, by percent. The impact of FDIsector could be positive or negative as both directions are plausible. It depends on which effect is predominant given the potential theoretical considerations stated in Section 2.
Additional to assessing the impact of foreign presence in a country at the industry level, I also include a measure based on a firm's location at the regional level -FDIregion -in the model. 12 The calculation is similar to equation (6), that is, I calculate FDIregion as the weighted average of foreign ownership over all firms in a region r of country c at time t. 13 The interpretation of this measure goes more in the direction that spillover effects occur because of proximity to foreign owned firms in whatever industry they are active. Again, a positive or negative impact is conceivable.
Descriptive statistics of FDIsector and FDIregion over the two time periods by country are reported in Tab. 4. 14 Regarding foreign presence in a sector, the country with the highest (lowest) mean is Ecuador (Colombia); the mean over all countries is at 17.37 percent. With respect to foreign presence in a region, the economy with the highest (lowest) mean is Argentina (Colombia) and the mean of the full sample rests at 18.78 percent. Most notably in the table, there is considerable variation in the data (of every country) as shown by the standard deviation (SD) and the within standard deviation. The latter is of particular importance as I employ the FE estimation technique which makes (only) use of the within variation. Notes: The calculation of the values is based on the same 1,862 observations included in all regressions of the following analysis.
Tab. 4: Descriptive Statistics of Foreign Presence Measures by Country

EMPIRICAL RESULTS
In this section of the study, I present and discuss the regression results. The first part covers baseline estimations in order to develop a benchmark result. Secondly, I examine how domestic firms are affected and what kind of multinationals trigger potential spillover effects. Thirdly, I analyze the impact from foreign presence for each country separately, that is, the investigation is related to country subsamples. This approach tries to compare spillovers between the economies. Finally, I report a set of robustness checks based on a labor productivity model in order to verify the findings.
Baseline Estimations
In Tab. 5, I aim to develop a benchmark specification and a benchmark result, respectively. In this regard, the comparable firm-level data enables us to estimate the impact of foreign presence on firm-level productivity as an average effect across all countries. In the first steps, in columns (1) and (2), I successively include the control variables SL -the skilled labor share -and EMP which measures the size of a firm. The applied estimation technique is the pooled OLS method where I also control for industry-, country-, and period-specific effects by including corresponding dummies while I do not account for firmspecific effects. The outcome indicates that different compositions of skilled labor do not play a role with respect to TFP as the coefficient of SL is negative but insignificant. The inclusion of EMP contributes enormously to the explanatory power of the model, that is, the size of a firm plays a major role in explaining differences in firm-level productivity (as shown by the F-value and the R 2 ). The coefficient is positive and highly significant at the one percent level. Consequently, larger firms tend to be more productive than smaller establishments.
In column (3), I include FDIsector -the main variable of interest -to assess the impact of foreign presence in an industry on TFP. The coefficient is positive but insignificant which would indicate that there are no intra-industry spillover effects. However, as mentioned earlier, the estimates obtained from a model which does not consider firm heterogeneity are likely to be biased (Görg & Strobl, 2001) . Therefore, in the next step, I use the advantage of a panel data set to consider firm-specific effects and apply the FE estimator. The comparison of columns (3) and (4) demonstrates striking differences between the findings of the two models. As soon as I account for firm heterogeneity in the FE model reported in column (4), the FDIsector coefficient becomes negative and is now significant at the ten percent level, while the significance of the control variables remains at the same levels, whereby the coefficient of EMP is now smaller and the coefficient of SL is now positive. In column (5), I replace FDIsector by FDIregion, that is, I analyze the effect from foreign presence in a region on TFP. The estimated coefficient is positive but insignificant which leads to the conclusion that there are no spillover effects from spatial proximity to multinational firms. In the last step, I include both spillover measures in the specification. Qualitatively, the outcome remains the same, though the FDIsector coefficient is significant at the five percent level now. Regarding the F-value of roughly nine and the within R 2 , the overall fit of the model is also adequate. Finally, I consider column (6) as my benchmark result. The conclusion from this result is that, on average, I find a small negative spillover effect from foreign presence in manufacturing sectors of the ten Latin American countries on firms' productivity levels. Quantitatively, an increase in foreign presence in a country's sector by ten percentage points leads to a decrease in a firm's TFP level by roughly 0.03 percent. This finding is in line with results from other (developing) countries in the literature, for instance, Aitken & Harrison (1999) or, more recently, Waldkirch & Ofosu (2010) who also find a negative intra-industry spillover effect for Venezuela or Ghana, respectively. However, the estimates from these studies are considerably larger, while the spillover effect at hand and its economic significance are relatively small. This may be due to the fact that the present study makes use of the within variation stemming from only two years where it is unlikely to find large effects. Moreover, one should remember that the estimate explains the average effect for ten countries where the spillovers from different economies may work in opposite directions and, hence, may (almost) equalize each other.
Tab. 5: Baseline Estimations
( Notes: Dependent variable is the natural logarithm of TFP. t-values obtained from robust standard errors in parentheses. In columns (4) to (6) the R 2 refers to the within R 2 . *significant at the 10% level; **significant at the 5% level; ***significant at the 1% level.
Effects on Domestic Firms and Sources of Intra-Industry Spillovers
Continuing with the investigation, I pursue two objectives. On the one hand, I examine the impact of foreign presence on purely domestic establishments. Therefore, I reduce the sample to domestically owned firms. More precisely, the subsample contains firms without any foreign ownership in both years. Investigating this issue is of big interest as many (developing) countries make considerable efforts to attract FDI in order to benefit from these investments. In this context, it is believed that these investments actually generate positive productivity spillovers -especially on domestic firms. However, given the benchmark results, I do not expect that there are positive effects on domestically owned firms -in particular, because the share of this group accounts for some 90 percent of the survey sample.
On the other hand, I consider FDI heterogeneity when assessing the intra-industry spillover effect to reveal the sources of the (negative) impact found in the benchmark regression. In this regard, I consider spillovers from minority versus majority foreign owned firms as well as spillovers from partly versus fully foreign owned establishments. To analyze the effect from these different types of FDI projects I replace FDIsector in equation (4) by FDIminority and FDImajority or by FDIpartly and FDIfully, respectively. All four measures are calculated based on the approach from Equation (6). Particularly, I calculate FDIminority (FDImajority) from all firms that have a foreign ownership share ranging from one to 50 percent (51 to 100 percent). Analogous to that, I compute foreign presence in terms of FDIpartly on the basis of all firms with a foreign equity share between one and 99 percent whereas foreign presence in terms of FDIfully is based on fully foreign owned establishments (100 percent). The estimation results are shown in Tab. 6.
For the sake of comparison, column (1) depicts the benchmark result again. Turning to column (2), I show the outcome for the subsample of domestic firms where the number of observations decreases to 1,626 from the initial 1,862. Both qualitatively and quantitatively the resulting estimates are hardly affected compared to column (1). The impact of the regional spillover measure FDIregion remains insignificant while the coefficient of FDIsector is still (negative) significant at the five percent level and increases slightly.
In the specifications corresponding to columns (3) and (4), I replace the intra-industry spillover measure by FDIminority and FDImajority. The coefficients of both variables are negative. But the striking difference is that the estimate of the former variable is insignificant, while the estimate of the latter variable is significant at the five percent level. Furthermore, when comparing columns (1) and (3) -regarding the full sample of firms -and columns (2) and (4) -regarding the subsample of domestic firms -the quantities of the coefficients of FDImajority are exactly the same as the estimates of FDIsector. Taking the investigation further, I insert FDIpartly and FDIfully instead of FDIminority and FDImajority in columns (5) and (6). The presence of partly foreign owned firms in a sector seems to play no role with respect to TFP as the coefficients are negative but insignificant. In contrast to that, the estimates referring to the presence of fully foreign owned firms are significant (and negative). Additionally, the estimates of FDIsector and FDIfully are almost similar in size regarding columns (1) and (5), as well as columns (2) and (6), respectively. From this finding, I conclude that the negative intra-industry spillover effect established through the benchmark regression is driven and induced by fully foreign owned firms. 15 This might be due to the fact that wholly foreign owned firms are assumed to prevent the leakage of (state-of-the-art) technologies to other firms in the host economy and therefore, the net impact from such FDI projects is negative with respect to TFP.
Tab. 6: Effects on Domestic Firms and Sources of Intra-Industry Spillovers Furthermore, regarding the comparison of the full sample and the subgroup of domestic firms only, the impact on domestic firms is slightly larger but, generally, it replicates the picture from the overall sample as the coefficients in each of the specifications are very similar. To sum up, there is a small negative spillover effect from foreign presence in manufacturing sectors (in the ten Latin American countries) on foreign and domestically owned firms' productivity levels. The effect is caused by fully foreign owned affiliates.
Country-Specific Analysis
Turning to the country-specific analysis, I estimate the TFP model separately for each country subsample. In this regard, the survey sample offers the valuable opportunity to assess comparable spillover effects for the considered economies. Consequently, I am able to analyze whether the findings differ between the Latin American countries. Tab. 7 illustrates the corresponding regression results in short form, that is, I only report the estimates related to the spillover variables for each country. 16 The regressions are based on the specification of equation (4).
First, I focus on the interpretation of column (1). With respect to intra-industry spillovers measured by FDIsector, I find negative estimates for the majority (seven) of the ten countries where only two are statistically significant, namely, for Peru and Uruguay. In both economies, the estimates are similar in size and significant at the ten percent level. An increase in foreign presence in a sector from zero to 100 leads to a decrease in a firm's TFP by 3.1 percent. This impact is roughly ten times larger than the average cross-country effect for the full sample found in the previous section. The other five negative (but insignificant) coefficients refer to the subsamples of Argentina, Chile, Ecuador, Guatemala, and Paraguay and range from 0.0005 to 0.0106. I find positive but also insignificant estimates for Bolivia, Colombia, and Panama. My result for Colombia is in line with the outcome of Kugler (2006) who also finds no evidence for intra-industry spillovers in this country. In addition, the present negative effect for Uruguay is in contrast to the result of Kokko et al. (2001) who show a positive spillover effect for this economy. However, their findings are based on a cross-sectional analysis.
Regarding foreign presence in a region measured by FDIregion, the results are different. The majority (six) of the ten coefficients is positive. The striking difference with respect to all previous findings in this study is that I now also identify significant, positive impacts. In Argentina, Colombia, and Paraguay a firm's TFP is positively affected by foreign presence on the regional level as the related estimates are significant at the ten percent level, whereby the significance of the effect in Paraguay is questionable due to the relatively small number of observations for this subsample. The magnitude of the coefficients ranges from 0.0105 for Argentina to 0.0833 for Colombia, and I explain the results for these countries as follows: Due to spatial proximity to foreign owned establishments, domestic and other foreign owned firms benefit in terms of productivity spillovers. In all other countries the multinational activity within a region does not seem to play a role for a firm's TFP as I obtain insignificant coefficients for the corresponding subsamples.
Finally, the country-specific regression results have to be interpreted with caution as the number of observations related to all subsamples is relatively low. Consequently, some estimates are likely to be biased. For this reason, I refrain from drawing a detailed (quantitative) comparison of the coefficients. Nevertheless, a more general conclusion is reasonable. This investigation with its heterogeneous findings indicates that the impact from foreign presence in an industry and in a region varies between the considered developing economies. However, there is an overall tendency that intra-industry spillovers (intraregion spillovers) are negative (positive) in Latin America as the majority of countries have negative (positive) estimates which is also suggested by the results from the previous section. **significant at 5% level; ***significant at 1% level.
Robustness Checks
In order to verify the findings of the previous parts, I assess the impact of FDI on an alternative firm-level productivity measure, namely, labor productivity (LP) which is defined as output per employee. The related econometric model is given by equation (7): ln = + ! + ln + ln 89" + + #$%&'()* + : #$*&,-). / + + +
where the logarithm of labor productivity is dependent on FDIsector and FDIregion. Additional to the skilled labor share, I include the amount of capital (CAP) as well as the capital labor ratio (CapEMP) of a firm as further control variables. 17 I consider these measures in the model to control for differences in the amount of capital as well as in the ratios of skilled to unskilled labor and capital to labor used in production, that is, I assume these three variables to explain a considerable part of the variation of labor productivity. Furthermore, I employ again the FE estimator to account for firm heterogeneity and report the regression results in Tab. 8 where the structure is similar to Tab. 6. To have comparable results for the robustness check, all regressions are based on the same observations as in Tab. 6.
The coefficients of the skilled labor share are insignificant while the estimates for the capital variable and the capital labor ratio are highly significant throughout all columns. For FDIsector I find a significant negative coefficient in column (1) which indicates that an increase in foreign presence in a sector where firm i is active by 10 percentage points leads to a decrease in firm i's labor productivity by 0.041 percent. The effect is slightly larger for domestic firms only as shown in column (2). Columns (3) to (6) reflect the picture found for the TFP regressions, namely, that the negative intra-industry spillover effect is caused by majority or fully foreign owned firms, respectively. Besides, multinational activity in a region does not affect a firm's labor productivity level as the coefficient of FDIregion is insignificant throughout all regressions.
I conclude that the results related to the labor productivity model clearly underpin and confirm the findings from the TFP model. Moreover, it is not only that TFP and labor productivity are affected similarly in quality terms by foreign presence in a sector, but also that the impact is of the same size as the (significant) coefficients are almost identical. Finally, I also replicate the country-specific investigation and estimate the effects from FDI on labor productivity separately for each economy. 18 The outcome shows some differences with respect to the significance of the estimates compared to the TFP regressions. But in general, it supports the findings from the previous section as the estimated coefficients vary between the ten country subsamples and there is a tendency that intraindustry spillovers are negative while intra-regional effects tend to be positive. 
CONCLUDING REMARKS
I contribute to the literature that investigates productivity spillover effects from FDI. In this context, I employ comparable firm-level panel data from ten Latin American (developing) countries in order to estimate the spillover effects from FDI on firms' productivity levels. More precisely, I measure foreign presence at the sectoral and at the regional level, and assess the impact of both measures, first, as an average effect for all included economies and thereafter for each country separately.
The results indicate that (on average) there is a small negative spillover effect from foreign presence in an industry sector on a firm's productivity across countries in Latin America, while there seems to be no impact from multinational activity at the regional level. Furthermore, I observe that the negative intra-industry spillover is caused by wholly owned foreign affiliates. The country-specific investigation indicates that the spillover effects differ among the considered economies whereas there is a tendency that the presence of FDI in a sector (region) has a negative (positive) impact. However, I can show explicit negative intra-industry spillovers only for Peru and Uruguay and explicit positive intra-regional spillovers only for Argentina and Colombia. Given the estimated results based on firm-level data, the main contributions of my work are that I assess the spillover effects for a considerable set of developing economies and that I can show comparable findings for these countries in Latin America.
Based upon my results I am able to formulate some implications that are relevant from the development policy angle. As the negative horizontal spillover effects stem from wholly owned foreign affiliates, policy makers should consider granting incentives that attract joint ventures in order to prevent negative intra-industry spillovers. Furthermore, as there is a tendency of positive spillovers due to spatial proximity to MNEs in developing countries, governments should design some kind of industry zones where MNEs are located close to local firms and implement an advanced business environment with a good infrastructure to foster the exchange between firms as well as the potential for spillovers on the regional level.
For future research projects, it would be of advantage to have a more extensive panel data set that includes more firms of each economy on the one hand and covers more time periods on the other hand. The former aspect enables the estimation of more reliable results for each country and thereby permitting the differences between countries to be quantified. The latter aspect allows the use of more sophisticated estimation techniques and thus helps in strengthening the findings overall. Moreover, the questionnaires of surveys should also be geared towards the collection of information that is relevant for measuring the transmission channels of FDI spillovers, for instance, the migration of workers between firms. Notes: FE estimation technique. Dependent variable is the natural logarithm of labor productivity. t-values obtained from robust standard errors in parentheses. *significant at the 10% level; **significant at the 5% level; ***significant at the 1% level.
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